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DETAILED ACTION 

This Office action is in response to the Amendment filed on 08/28/2007. 
Currently, claims 1-18 are pending. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-3, 6-9, 1 1 , and 13 are rejected under 35 U.S.C. 102(b) as being 
unpatentable over Bryant (US 5,512,517, dated 04/30/1996). 

As to claim 1 , Bryant discloses a method (See Figs. 6A-9) for forming a 
spacer (l-poly spacer 22; Fig. 8C; column 4, line 53) for a first structure (Gate 
poly 28 and sidewall portions of Cap Ox 30; Fig. 8C; column 4, line 64 and 
column 5, line 2) and a spacer for at most a portion of a second structure (Cap 
Ox 30 and the tip top of Gate poly 28; Fig. 8C; column 5, line 2, and column 4, 
line 64), the method comprising the steps of: ' 

depositing a first material (poly of Gate poly 28; Fig. 8C; column 4, line 

64); 

forming a second material (oxide of Cap Ox layer 30; Fig. 8C; column 5, 
line 2) over the first material 28; 
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forming the first structure (Gate poly 28 and sidewall portions of Cap Ox 
30; Fig. 8C; column 4, line 64, and column 5, line 2) from the first and second 
materials; 

making the second material 30 overhang the first material 28; and 
forming a spacer (l-poly spacer 22; Fig. 8C; column 4, line 53) under the 
overhang. 

As to claim 2, Bryant further shows the method of claim 1, wherein the 
second structure (Cap Ox 30 and the tip top of Gate poly 28; Fig. 8C; column 5, 
line 2, and column 4, line 64) is made of monocrystalline silicon (all layers of 
polycrystalline silicon such as the tip top of Gate poly contain inherently portions 
of monocrystalline silicon), and the first material is made of polycrystalline silicon 
(Gate poly 28, Fig. 8C; column 4, line 64). 

As to claim 3, Bryant further shows the method of claim 1 , wherein the 
second material 30 is formed such that the second material has a faster oxidation 
rate (the oxide 30 would grow oxide faster than the lower portions of poly 28 far 
below it if the device subjected to oxygen since the poly far below it is 
surrounded by oxide and more poly than the upper portion of poly 28 feeding the 
oxide layer 30) the first material (lower parts of gate poly 28). 

As to claim 6, Bryant further shows the method of claim 3, wherein the 
step of making includes oxidation (making oxide) to form the overhang as a result 
of a differential oxidation rate (oxide spacer film 32 deposited on cap ox 30 will 
grow faster than any oxide on the lower portion of gate poly 28) of the second 
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material with respect to the first material (Also, in the alternative, a slight oxide 
film will develop on Cap ox 30 faster than it will inherently grow on the lower 
portion of gate poly 28 in the ambient atmosphere of the processing chamber 
which will be oxidation occurring to form an overhang resulting from the 
difference in oxidation rates between the first and second materials). 

As to claim 7, Bryant further shows the method of claim 3, wherein the 
step of making includes forming oxide on sides of the first structure and the 
second structure (portions of cap ox 30 formed on the sides of poly gate 28; Fig. 
8C). 

As to claim 8, Bryant further shows the method of claim 1 (with the 
alteration of referring to PSG layer 44 as "the second material"; Fig. 10C; column 
5, line 33), wherein the second material 44 has different thermal reflow properties 
than the first material (Gate poly 28, Fig. 8C; column 4, line 64). 

As to claim 9, Bryant further shows the method of claim 8, wherein the 
second material is one of BPSG and PSG (PSG layer 44; Fig. 10C; column 5, 
line 33). 

As to claim 1 1 , Bryant further shows the method of claim 1 , wherein the 
step of forming the spacer 22 includes: 

depositing a spacer material 22; and 

directionally etching (l-poly layer 22 is subjected to RIE to form spacers; 
Fig. 8B; column 5, line 22) to form the spacer material 22 away except under the 
overhang. 
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As to claim 1 3, Bryant further shows the method of claim 1 , wherein the 
first structure is a gate (gate poly 28 portion of the first structure in claim 1 above) 
and the second structure is a fin (a protruding portion of a mechanism resembling 
a fin) of a FinFET (The structure is a FEf and it has a fin, broadly interpreted it is 
a finFET). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 4-5, and 14-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bryant (US 5,512,517, dated 04/30/1996), in further view of Bryant et 
al. (US 6,960,806, filed 06/21/2001). 

As to claims 4 and 5, Bryant discloses the method cited above for claim 3. 

However, regarding claim 4, Bryant fails to disclose a method as cited 
above for claim 3, wherein the second material includes a dopant including at 
least one of the group comprising: Arsenic, Germanium, Cesium, Argon, and 
Fluorine. Regarding claim 5, Bryant also fails to disclose a method as cited 
above for claim 3, wherein the second material is a deposited polycrystalline 
silicon-germanium alloy. 

In the same field of endeavor, Bryant et al. show a method of forming a 
FinFET with a second material as part of the top portion of the gate made from 
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doped polysilrcon (poly 218; Fig. 5; column 4, line 51) which can include Si-Ge 
(technology Si-Ge being used to make the poly gate; column 11, line 38) made 
using arsenic implants (n-FETs need to be implanted using arsenic; column 10, 
line 21). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to have used the method of making an n-doped 
polysilicon-Ge for an upper layer of a gate as taught in Bryant et al. to have made 
the upper portion of the poly gate in Bryant with the motivation of using a material 
which has a greater number of carriers and a greater carrier mobility than 
ordinary polysilicon as used in Bryant (dopants increases the numbers of 
carriers, and SiGe's bandgap structure results in higher carrier mobility, See US 
5,461,250, dated 08/10/1992, column 1, lines 50-51). The reasonable 
expectation for success results from the polysilicon-Ge gate structures as taught 
in Bryant et al. being well known in the art to form better gates for FET's such as 
in Bryant. 

Regarding claim 14, Bryant discloses a method for forming a gate 
structure (Gate poly 28, Fig. 8C; column 4, line 64) and associated spacer (l-poly 
layer 22 is subjected to RIE to form spacers; Fig. 8B; column 5, line 22) for a 
FET, the method comprising the steps of: 

depositing a first gate material (poly 28, Fig. 8C; column 4, line 64) over a 
portion of the FET; 
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forming a second material (top portion of Gate poly 28, Fig. 8C; column 4, 
line 64) over the gate material 28, wherein the second material 30 has a faster 
oxidation rate (the top portion of Gate poly 28 will grow oxide faster than the 
lower portions of the poly gate material due to increased exposure) than the gate 
material; / 

forming the gate structure (Gate poly 28, Fig. 8C; column 4, line 64) into 
(interpreted as being "from" as listed in objections) the gate material 28 and the 
second material 30; 

oxidizing (growing oxide layer 32; Fig. 7C; column 5, line 10) to cause the 
second material 30 to overhang the gate material 28; and 

forming a spacer (l-poly layer 22 is subjected to RIE to form spacers; Fig. 
8B; column 5, line 22) under the overhang. 

Regarding claim 15, Bryant discloses a method cited above for claim 14, 
wherein the gate material 28 is polycrystalline silicon (Gate poly 28, Fig. 8C; 
column 4, line 64). 

Regarding claim 16, Bryant discloses a method cited above for claim 14, 
wherein the second material is a polycrystalline silicon (top portion of Gate poly 
28, Fig. 8C; column 4, line 64) formed such that the second material has a faster 
oxidation rate than the first material (top portion of Gate poly 28 will oxidize faster 
than the lower portion due to increased exposure). 
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Regarding claim 17, Bryant discloses a method cited above for claim 14, 
wherein the step of oxidizing (forming oxide 32; Fig. 6B; column 5, lines 10-11) 
also forms oxide on sides of the gate 28. 

Regarding claim 18, Bryant discloses a method cited above for claim 14, 
wherein the step of forming the spacer includes: 

depositing a spacer material 22; and 

etching (l-poly layer subjected to RIE to form spacers; Fig. 8B; column 5, 
lines 22-23) the spacer 22 material away except under the overhang. 

Regarding claim 19, Bryant discloses a FET comprising; 

a gate structure including an electrically conductive lower portion (Gate 
poly 28, Fig. 8C; column 4, line 64) and an overhanging top portion (Cap Ox 30; 
Fig. 8C; column 5, line 2); 

a fin (Gate Ox 26; Fig. 8C; column 4, line 62); and 

a spacer (l-poly layer 22 is subjected to RIE to form spacers; Fig. 8B; 
column 5, line 22) positioned under the top portion 30 of the gate structure 
adjacent to the lower portion 28. 

Regarding claim 20, Bryant discloses a FET cited above for claim 19, 
wherein the top portion 30 is made of one of oxide (Cap Oxide 30; Fig. 8C; 
column 5, line 2) and (interpreted as "or" as in the objection above) glass, and 
the lower portion is made of polycrystalline silicon (Gate poly 28, Fig. 8C; column 
4, line 64). 
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Regarding claim 21 , Bryant discloses a FET cited above for claim 19, 
wherein the spacer 22 surrounds (partially surrounds by covering the top portion) 
the lower portion 28. 

However, regarding claims 14-18, Bryant fails to disclose a method for 
forming a finFET wherein a monocrystalline fin extends through the lower portion, 
and has a spacer surrounding its fin, as opposed to a FET which lacks these 
features due to the nature of the particular design of FET illustrated. 

In the same field of endeavor, Bryant et al. teach a method of forming a 
finFET wherein a monocrystalline fin (poly fin 218 including small portions of 
monocrystalline Si as all poly inherently does; Fig. 5; column 4, line 51) that has 
a spacer (spacer 244; Fig. 14; column 7, lines 29-30) partially surrounding its fin 
218. 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to have used the method of forming a finFET wherein a 
fin that has a spacer partially surrounding its fin as taught by Bryant et al. to have 
formed the FET made in Bryant with the motivation of utilizing the standardized 
finFET design and gaining the benefits in terms of gate control that finFET gate 
wrapped around a channel offers. 
5. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bryant 
(US 5,512,517, dated 04/30/1996), in further view of Kunikiyo (US Pub. 2002/0135041, 
dated 09/26/2002). 
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As to claim 10, Bryant shows a method of forming an FET as cited above 
for claim 9. 

However, Bryant fails to disclose a method wherein the method of forming 
an overhanging portion from a PSG containing material includes heating the 
material and causing it to reflow to form an overhanging portion. 

In the same field of endeavor, Kunikiyo teaches a method of forming an 
overhanging (overhang; page 7, [0112], line 3) portion from a PSG (BPSG; page 
7, [01 12], line 1 ) containing material by heating the material and causing it to 
reflow (reflow; page 7, [01 12], line 2). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to have used the method of forming an overhang portion 
from BPSG as taught in Kunikiyo to have made the overhang portion in Bryant, 
with the motivation that BPSG should be used for overhang (BPSG should be 
used for overhang; page 7, [01 1 2], line 3). 
6. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bryant 
(US 5,512,517, dated 04/30/1996), in further view of Wu et al. (US 6,770, 516, filed 
09/05/2002). 

As to claim 12, Bryant shows a method of forming an FET as cited above 
for claim 1 1 . 

However, Bryant fails to disclose a method wherein the spacer material is 
at least one of silicon nitride and (read as "or" as in objections above) silicon 
oxide. 
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In the same field of endeavor, Wu et al. teach a method of forming 
spacers (spacer 9; Fig. 5B; column 4, line 7) from silicon nitride (silicon nitride 
spacers 9; Fig. 5B; column 4, line 7). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to have used the method of forming spacers out of 
silicon nitride as taught in Wu et al. to form the spacers in Bryant, with the 
motivation that in order to form N and P type source/drain regions in undoped 
portions of silicon shapes a silicon nitride spacer has to be employed (to form N 
and P type regions in silicon, a silicon nitride spacer has to be employed; 
columns 3 and 4, lines 66-67 and 1-3). 

Response to Arguments 

7. Applicant's corrections and arguments, see Amendment, filed 08/28/2Q07, with 
respect to the objections to the specification and drawings have been fully considered 
and are persuasive. The objections of the specification and drawings are withdrawn. 

8. Applicant's arguments, see Amendment, filed 08/28/2007, with respect to the 
rejections under U.S.C 102 and 103 have been fully considered but they are not 
persuasive. The Applicant argues that the projecting part 30 in Bryant (US 5512517) is 
not to be considered an "overhang" when in fact, the very definition of the word 
"overhang" is "a projecting part" (American Heritage Dicitionary). The examiner takes 
the stance that the part 30 does indeed project away from other portions of itself. It is 
possible that a misunderstanding of the rejection might have arisen due to the Applicant 
assuming that one of ordinary skill in the art is limited to definitions of "overhang" such 
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as "to hang or be suspended over" (Dictionary.com), which perhaps may falsely lead to 
an implication that an overhanging object must not come into contact with an object it is 
overhanging. While it is permitted for the Applicant to act as his own lexicographer, the 
Applicant is reminded that it is not proper to redefine or narrowly restrict a word's 
ordinary meaning. Accordingly, the claims, 1, 6, etc. which involve the limitation 
"overhang" are not viewed by the examiner to limit these claims to portions which do not 
touch one another and while the.claims are read in light of the specification it is 
improper to read limitations into the claims from an exemplary embodiment disclosed. It 
is also the examiners position that l-poly spacer is indeed formed "under the overhang" 
(See Fig. 7C), although it is not formed directly under the overhang, it would be 
improper to read such a limitation into a claim from the specification. 

As to the inherency statement in claim 6, so far as the examiner is aware, known 
techniques of oxidizing silicon in a conformal fashion involve oxygen atoms near the 
surface of silicon as in Bryant. It is also known that even at ambient temperatures 
oxygen near the surface of silicon will form a thermal oxide layer. This effect may be 
controlled to acceptable levels in processes and depending on the dimensions of the 
device being created this effect may be more or less noticeable, but it will still occur, 
and there will be a difference in the oxidation rate of a poly layer and a silicon oxide 
layer resulting in a difference in the overall oxide layers created thereon. What is more, 
in this situation the discussion is involving a portion of the poly layer below the surface 
of the poly layer which one would be very hard pressed to oxidize at a rate anywhere 
near the oxidation rate of the existing silicon oxide. In any event, this is merely an 
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alternative way of viewing the situation, only to be considered if the first alternative 
should be overcome. 

Bryant et al. is not relied upon to show an overhang, as one is already present in 
Bryant, and thus claims 4-5, and 14-21 stand rejected as in the prior Office Action. 

Kunikiyo is not relied upon to show an overhang, as one is already present in 
Bryant, and thus claim 10 stands rejected as in the prior Office Action. 

Wu et al. is not relied upon to show an overhang, as one is already present in 
Bryant, and thus claim 12 stands rejected as in the prior Office Action. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Grant S. Withers whose telephone number is 571-270- 
1570. The examiner can normally be reached on M-Th 7:30-5 (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on 571-272-1670. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated informatipr. 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




GSW WALTER LINDSAY JR. 

09/04/2007 PRIMARY EXAMINER 



